Abstract. The conditioned defence reflex was elaborated by pair combination of direct stimulation of the motor cortex and electrocutaneous stimulation in awake nonimmobilized rabbit. This conditioning was organized mainly in the cortical part close to the stimulating electrode in the cortex. Influence of modulation of functional state on the observed phenomenon by means of application of GABA solution on the hypothetical place of the formation of the conditioning was examined. Sshaped dependence of effects on concentration of GABA solution was found. The hypothesis of the simultaneous modulation of processes of excitement and inhibition was used to analyse empirical dependences. Saturation effects (100% appearance of same alterations) were took into account. The model was suitable for description of the discovered nonlinear pharmacological modulation of physiological processes.
Introduction
One of the most fundamental problems of modern biophysics is probably to determine the relationship between the level of the processes underlying learning and the parameters of the factors modulating them. This trend of investigations is necessary to consider biophysical mechanisms of adaptation, training and memory and to forecast and to control the functional state of the brain.
An application of pharmacological influences on the brain functions may be the optimum method for solution of the abovementioned problem. There is substantial evidence of the pharmacological modulation of conditioning. Most of the available data are concerned with the systemic administration of drugs. However, there is a great number of brain structures that contribute to organization of the conditioning. The specific set of such structures is determined by the kind of the conditioning and is obscure in most experimental situation. At the same time, the total effect of drugs depends, as a rule, on the complex structural integration in the brain, which can result in different directions of the effects on systemic and local applications of drugs. Therefore it is desirable to develop such an experimental procedure which will permit the experimenter to localize the conditioning and to affect it pharmalogically.
The purpose of the present study was preliminary to elaborate the method permitting localization of both the pharmacological effect and the brain function (learning) and then on this basis to investigate the dependence of behavioural events upon the intensity of the pharmacological influence and to try to describe it mathematically.
In order to change the functional state of cortical neuronal populations where the conditioning formed under used experimental approaches the solutions of γ -aminobutyric acid (GABA) were applied to the cortex. GABA was chosen as, firstly, it is known to be the 'universal' inhibitory transmitter [2, 5, 12] and, secondly, drugs synthesized on the basis of GABA and its derivatives are used in clinics to treat disturbances of memory [8] .
Pharmacological Modulation of Cortical Conditioning by GABA
The method suggested complies with the described requirements, as distinct from conventional approaches. The point is that the conditioning elaborated by combination of direct stimulation of the motor cortex and electrocutaneous stimulation in all probability occurred not far from the cortical stimulating electrodes used in our experiments [3, 6] . It is found that in cats the blink conditioning reflex is elaborated on stimulation of the motor cortex. Moreover the latency of a conditioned reaction is about 12 msec, which is only 4 msc more than the time necessary in order that neuronal impulses can reach appropriate muskles from the cortex [13] . Hence the organization of the conditioning reflex can take place mainly in stimulated neuronal populations of the cortex [3, 6] . Moreover such a experimental approach does not require any solution of questions of fixation and reproduction of information.
The experiments were carried out in 40 awake nonimmobilized rabbits. In the whole the experimental procedure was similar to one in electrophysiological experiments on investigation of a conditioning on neuronal level [2, 4, 5] . Details of the experimental procedure were described in another paper [3] . Conditioned reflexes were elaborated by combination of the direct stimulation of the motor cortex and the electrocutaneous stimulation of the contralateral hind. The electrical stimulation of the cortex was done by means of coaxial electrodes using rectangular current pulses 0.1 msec duration and intensity (8 V) sufficient for the cortical evoked responses but insufficient for the locomotor reactions. The intervals between the conditioning stimulus (the stimulation of the cortex) and the reinforcing stimulus (the electrocutaneous stimulation) were 5 sec and between these pairs of stimuli were 20 to 40 sec. 5 single conditioning stimuli (the stimulation of the cortex) at a time were applied after every 20 pairs of combinations of stimuli. Within one experiment each animal received 200 pairs of the combined stimuli and 50 single conditioning stimuli. The main criterion of the conditioning was the locomotor activity on omission of the reinforcing stimulus (the reproduction of the reaction on the electrocutaneous stimulation).
